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• In this study the same Fe 55 source is used to irradiate the chamber as well as to measure the gain and energy resolution at an interval of 10 minutes.
• Using a collimator the rate of the incident X-ray has been fixed to ∼ 350 kHz on an area of ∼ 50 mm 2 of the GEM detector equivalent to a rate of 0.7 MHz/cm 2 .
• For the first time the detector has been continuously exposed to a high but realistic rate of X-ray (350 kHz in 50 mm 2 area) radiation for >1200 hours.
• In a continuous operation of > 1200 hours or an equivalent accumulated charge per unit area of ∼ 6.5 mC/mm 2 the mean normalised gain and the mean normalised energy resolution have been found to be 1.054 with a rms of 0.15 and 1.063 with a rms of 0.21 respectively. Stability study of gain and energy resolution for GEM detector 
V (Volt) ∆

Preliminary test results
Summary
Experimental details
• Double mask GEM detector obtained from CERN is used • Dimension: 10 cm × 10 cm • Drift gap: 3 mm, Transfer gap1: 2 mm, Transfer gap2: 2 mm, Induction gap: 2 mm • Gas mixture: Ar/CO 2 : 70/30, gas flow rate of 3 l/h • One sum-up board is used for signal (9 pads each of area 9 mm × 9 mm) • A low noise charge sensitive preamplifier (VV50-2) is used. Gain of the preamplifier is 2 mV/fC with a shaping time of 300 ns.
• A particular circular patch of area ∼ 50 mm 2 of the detector is exposed with the X-ray from Fe 55 source using a collimator of diameter 8 mm, corresponding to an on the detector. 
Details of stability test
• Same Fe 55 source used for irradiation and monitoring spectrum • Gas: Ar/CO 2 The gain is fitted with the formula:
exponentially from a value of ⇠ 3500 to 14000 whereas the energy resolution value decreases from 34% to 25% (FWHM) with increasing voltage. The stability test of the detector described here has been carried out at a HV of -4100 V. The average current through the divider chain has been found to be ⇠ 695 µA producing a V ⇠ 378.7 V. As mentioned earlier a circular area of ⇠ 50 mm 2 of the GEM detector is exposed from top with X-ray of rate ⇠ 350 kHz from a Fe 55 source. The same source is used to irradiate the detector as well as to obtain the spectrum. The spectra are stored automatically using the ORTEC MCA at an interval of 5 minute. Since the gain of gaseous detector depends significantly on the ratio of temperature and pressure (T/p), according to the relation [15],
the temperature (t in C) and pressure (p in mbar) are also recorded simultaneously using a data logger, built in-house. CuteCom software package is used for automatic and continuous monitoring of the temperature and pressure [16] . After setting up all things and applying V = 378.7 V the detector is kept for 5 hours for conditioning. The measurement of gain and energy resolution is continued uninterruptedly for a period of > 1200 hours after the conditioning.
The variation of the measured gain and T/p are plotted as a function of time in Figure 5 , where T (= t+273) is the absolute temperature in Kelvin and p (p in mbar/1013) is in the unit of atmospheric pressure. The reason behind the small gap at around 600 hour is that during this period the spectra are not saved but the radiation as well as the HV to the detector were on.
The gain vs. T/p correlation plot is drawn and fitted with the function given by equation 3.1 as shown in Figure 6 (the parameters A and B are marked as p0 and p1 respectively). After fitting the correlation plot the values of the fit parameters A and B obtained, are 0.005 ± 4.11 ⇥ 10 5 and 0.047 ± 2.31 ⇥ 10 5 atm/K respectively. The measured gain is normalised with the gain calculated from the equation 3.1. To study the stability of the detector gain, the normalised gain is plotted as a function of the total charge accumulated per unit irradiated area of the GEM chamber, which is directly proportional to time. The charge accumulated at a particular time is calculated by dq dA
where, r is the measured rate in Hz incident on a particular area of the detector, dt is the time in second, n is the number of primary electrons for a single X-ray photon, e is the electronic charge, G is the gain and dA is the irradiated area. For each data point the charge is calculated in a time -5 -where, r is the measured rate in Hz incident on a particular area of the detector, dt is the time in second, n is the number of primary electrons for a single X-ray photon, e is the electronic charge, G is the gain and dA is the irradiated area. Variation of the normalised gain as a function of the charge per unit area i.e. dq/dA
The distribution of the normalised gain.
Normalisation of energy resolution
Normalised energy resolution as a function of the charge per unit area
The distribution of the normalised energy resolution. 
